Objective: Isolated villages in Alaska face disparities in oral health and access to care. Dental health aides such as the primary dental health aide (PDHA) and the dental health therapist (DHAT) fill a critical role for providing dental care in Alaska.
Indian and Alaska Native (AIAN) children suffer from the poorest oral health of all population groups in the United States. 6, 7 One in five 1-year-old AIAN children has experienced tooth decay and by age 5, 75% have had tooth decay. 7 Compared to non-Hispanic white children, Alaska Native children and adolescents have double the dental caries experience and triple the rates of untreated decay. 6 They are more likely than white children to visit a dentist for immediate treatment (34% vs 17%), instead of for regular check-ups. 8 Access to care is limited by dentist shortage and geographical isolation.
Health care is organized in different ways to address these disparities depending on the political and administrative systems in the region. Workforce skill and mix, provision of public health and primary care services, geographic remoteness and service models for indigenous populations, all have a substantial influence on the effectiveness and efficiency of the indigenous healthcare systems. 2 For some time, an innovative programme to train dental therapists has addressed the need to provide better primary dental care at the community level in the Canadian North 9,10 as have programmes in other areas of the world. 11 Similarly, to increase access to dental services for rural Alaskans, the Dental Health Aide programme started in 2003 through the efforts of the Alaska Native Tribal Health Consortium and its partners.
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The Dental Health Aide (DHA) programme is part of the Community Health Aide and Practioners (CHAP) Programme, authorized the U.S. The curriculum for the DHA education is required to meet rigorous standards set by the CHAP Certification Board. PDHAs are trained to provide topical application of fluoride, nutritional counselling and oral hygiene instruction and can receive additional training in dental cleanings, dental radiology, dental sealants, atraumatic restorative treatment and/or dental assisting. DHATs complete 2 years of posthigh school education in dental disease prevention and basic dental treatment skills. The essential difference between the PDHAs and DHATs is that PDHAs are oral health promoters that can be trained to provide preventive care; while DHATs are trained to provide not only preventive care, but also oral diagnostic, restorative and surgical care (see online Appendix S1 for differences in scope of practice for the PDHAs and DHAT). PDHAs and DHATs work with dentists and hygienists in tribal health organizations to provide dental services in a culturally appropriate manner. 13, 14 Evaluations of the DHA programme in Alaska and the dental therapist programme in the Canadian North have demonstrated that the dental workforce is technically competent to address the community oral health needs, especially when DHATs are utilized and when services are provided in the community. 10, [16] [17] [18] [19] [20] However, community perceptions and the perspectives of PDHAs/DHATs on providing dental care were rarely assessed. Only one of the published evaluations considered the local context. 20 As part of a collaboration between a tribal health organization and academic researchers called Oral Health Equity for Alaska (OHEAL), we conducted a qualitative study to assess the community and organizational needs related to oral health and dental care. Our aim was to describe paediatric dental care for children living in remote villages in Alaska from the perspectives of the community and the healthcare providers. Specifically, we wanted to learn the strengths and barriers of the healthcare system, particularly the roles of primary dental health aides (PDHAs) and dental health aide therapists (DHATs) and where improvements could be made in service provision.
| METHODS
This was a qualitative study that utilized interviews and focus groups as primary data collection methods. 21 Taking a narrative approach,
we used thematic content analysis to answer specific, a priori questions about oral health and dental care for rural Native Alaska children. 22 This report conforms to the Standards for Reporting
Qualitative Research. 23 The study setting was 3 rural villages within one tribal healthcare organization in Alaska. The organization is a nonprofit healthcare consortium of Native communities. It is the main provider of dental care to these tribal communities and currently employs 7 PDHAs and 4 DHATs. The villages were chosen because of the perceived high rate of paediatric oral disease and the organization's desire to improve the dental care provided to children. Each village has, on average, approximately 600 residents, 58%-88% are Alaska Natives.
One-quarter of the children live in families with annual incomes below the U.S. federal poverty level, which in 2017 was USD$ 30 750 for a typical Alaska family of 2 adults and 2 children. 24 The villages have fully equipped dental clinics housed in health centres that offer medical, dental and behavioural services. Clinics are staffed by 1 dental health aide provider who is an Alaska Native and resident of the community. In 2 villages, there are PDHAs trained to provide topical application of fluoride, nutritional counselling, oral hygiene instruction, dental cleanings and dental radiology. In the third village, there is a DHAT trained in oral diagnostic, preventive, restorative and surgical care. In addition to the local PDHAs and DHAT, itinerant providers visit at least 2 to 4 times per year, for an average of 20 weeks of dental care each year. In villages with only a PDHA, DHATs, hygienists or dentists from regional clinics or DHATs from nearby villages visit to provide more skilled care. In villages fortunate enough to have a DHAT in residence, the visiting provider could be a dentist or hygienist from the regional clinic.
We used a purposive sample of community and healthcare organization stakeholders and a convenience sample of patient stake- 27 Interviewers were a medical anthropologist (KS), a psychologist (LN) and a dentist and epidemiologist (JCC). The psychologist was also the focus group facilitator. As an experienced researcher of Native American descent, he contributed expertise on optimal ways to communicate and interact with members of the Alaska tribes.
Data from interviews and focus groups were audio recorded and augumented with field notes and a demographic questionnaire.
Audio recordings were transcribed verbatim by a professional transcriptionist; a random sample was verified by investigators to ensure data intergrity. We used Dedoose Version 7.0.23 (Sociocultural Research Consultants, Los Angeles, CA, USA) for coding and thematic content analysis. [28] [29] [30] All transcripts were coded independently by 2 of 3 researchers: a medical anthropologist (KS), a psychologist (CH) and a health services researcher (CP). Following the 6 steps outlined by Braun and Clarke, 31 we inductively developed a hierarchically organized codebook based on our planning model, guide topic areas and an initial review of the data. Coder agreement was assessed and resolved by comparing codings of all 3 coders on 4 transcripts and discussing the differences until reaching agreement.
When necessary, the codebook was modified to accommodate new codes or definitions and data collectors were contacted to confirm interpretations and resolve discrepancies or confusion as needed.
Quotes from respondents were identified by the letters A, P and C corresponding to Administrators, Providers or Community members followed by a participant identification number.
| RESULTS
Nineteen community leaders and 19 staff, some of whom were also community residents, participated in the key informant interviews; and a combined 47 adolescent patients and caregivers of paediatric patients participated in the focus groups. Interview participants ran- (Table 1) . [A001]
| Theme 1: Strengths
T A B L E 1 Themes, codes and quotes of the strengths and challenges of dental care in remote Alaska villages PDHAs assist patients with dental emergencies by coordinating care between the villages and the dental clinic hubs in surrounding cities; they coordinate travel, forward radiographs and provide the link between patient and dentist separated by long distances. Respondents told many stories about the traumatic history of dental care in these villages; dentists would come in on boats to provide sporadic invasive treatment for acute dental problems. Providers and community members talked about grandparents and parents passing their dental anxiety down to today's generation of children. In this environment of collective trauma, trust in the provider can be paramount for successful service. As one provider explained,
Administrators recognize that PDHAs and DHATs
You know people here have really strong memories. . ..
People have horror stories of 40, 50 years ago of, you know dental work without anesthesia and stuff. And so I think it does, it is, it does get passed down the whole historical trauma comes out. [A002]
Serving the mid-level roles, PDHAs and DHATs are uniquely situated to meet community needs through skilled service provision and one-on-one education sessions that itinerant dentists may not provide. PDHAs and DHATs perceive their roles as quite distinct, and this appears to vary by professional level. PDHAs and DHATs recognize their valuable role in providing dental services to their communities, and especially to children, but are quick to label which services they can and cannot perform. As one DHAT explained, Others spoke of the importance of continuity of care and suggested that the qualifications or ethnicity of the provider is less important than the fact that the provider is based in the village or returns to the same village again and again, developing personal relationships with children and families while maintaining a professional demeanour.
A PDHA is more or less like a, like a mini-hygienist and a DHAT, D-H-A-T is a mini-dentist. So with the PDHAs

| Theme 2: Barriers
The second theme that emerged was barriers to effective provision of care. These barriers focused on day-to-day staff responsibilities, job turnover and limited skill sets. 
| PDHA Barriers
This is my time with my kids. That's the hardest thing is for me to find a balance where I have my personal life and then there's dental. [P003]
Furthermore, on the dental clinic days, the local PDHAs or DHATs often work extra hours to support the visiting dentists or DHATs.
They also spoke of the pressure they feel to see enough patients to 
As far as we know it's just brushing or doing some kind of test or x-rays that's about it. [C004]
Caregivers generally report that they are unaware that PDHAs can apply fluoride or perform other preventive tasks. Some community members know that the local DHAT was trained to perform certain procedures but believe she is limited by a lack of equipment or products. Residents report that PDHAs/DHATs fail to advertise their skills and times they will be available in clinic which results in patients relying on visiting providers rather than on local PDHAs/DHATs.
Community members also vary dramatically in their understanding of how often, and when, visiting paediatric dental teams came to their villages, and the best way to get an appointment for their children. Rules about having missed appointments and subsequently Community members are very vocal about the need to increase dental provider availability. Whether a village has a PDHA or a DHAT, residents request having a higher level provider-in villages with PDHAs, community members ask for more DHAT visits and in villages already utilizing DHATs, residents call for more dentist visits.
| DISCUSSION
Adding to our understanding of the dental health aide programme in Alaska, this research focused on the local context and the healthcare system needs and capacity to reduce oral health disparities for Alaska Native children living in remote villages. Our results confirmed the acceptance of both the primary dental health aide (PDHA) and the dental health aide therapist (DHAT) by the care system and the rural communities and identified key barriers for future quality improvement efforts to focus upon.
Community and healthcare stakeholders emphasized the important role of the dental health aides (PDHAs and DHATs) in reducing disparities in paediatric oral health. Recruitment of local people results in dental care providers willing to return to their villages to live and work, possessing cultural competence and assuring continuity of care that often imposes a challenge to itinerant dentists, which is the norm. Another strength is that dentists, PDHAs and DHATs are working at the top of their scope of practice. Both PDHAs and DHATs emphasized their role in health prevention, which is in agreement with the perspectives of Community Health Aides/Practitioners working in this environment. 32 They perform outreach activities to deliver educational and preventive services to the children in community settings and also at the clinics. In addition, DHATs provide, within their scope of practice, diagnostic, restorative and surgical services, being able to handle most paediatric emergencies.
DHATs are seen as excellent providers by the community members.
The community perspectives corroborate the findings from studies that assessed DHATs clinical performance. 17 Working collaboratively with dentists, PDHAs and DHATs are strongly positioned to meet the unique needs of the rural communities and they are seen as sustainable by healthcare administrators.
This study identified barriers for dental providers delivering dental Within these strengths and barriers, future quality improvement efforts should focus on dissemination and implementation of culturally appropriate, evidence-based practices to care delivery and provider supervision. The dental providers need to work efficiently as a team with the goal of reaching out to all children in the villages. Evidencebased clinical practices already proven to be effective in controlling dental caries and recommended by leading national authoritative bodies [33] [34] [35] are already being used, but need to be consistently provided.
Such guidelines should include (i) an annual oral health assess-andtreat campaign to assess dental needs 34, 36 and provide follow-on care to stop the decay activity of all children in the villages; [37] [38] [39] [40] [41] (ii) a daily fluoride toothbrushing programme at school-like settings to promote oral health; 42, 43 and (iii) a semiannual or more frequent professional application of topical fluoride to prevent tooth decay. [44] [45] [46] With respect to quality improvement in a complex setting, the literature suggests that distribution of new guidelines will not be sufficient to improve care delivery. 47 In successful implementation, two mutually reinforcing, evidence-based [48] [49] [50] [51] and theory-informed 52, 53 implementation strategies are needed: (i) office policies that fit the practice, patients and local conditions such as a protocol on evidence-based practice guidelines, with algorithms and checklists; and (ii) office practices such as feedback on audit with performance goals. Dental teams supported by their supervisors should create goals for care delivery, and performance should be monitored frequently to meet goals. These general strategies will need to be adapted to include appropriate cultural meaning and context 54, 55 and increase receptivity among AIAN organizations and communities. 49, 56 The tribal healthcare organization and its dental department is sufficiently large, and its employees sophisticated enough to address the barriers identified in this study, allowing that recruitment and retention of skilled providers will always be a problem. Previous singleintervention trials 57 Thus, implementation of clinical and office-system strategies to increase efficiency of the dental team in real-world settings will be critical to the successful expansion of new workforce models. Multilevel, complex interventions have the potential to change the delivery system in the direction of culturally competent, population-, and evidence-based care to improve oral health and reduce disparities.
